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 H.2 Bioretention  
 
Planting Soil Bed Characteristics 
 
The characteristics of the soil for the bioretention facility are perhaps as important as the facility 
location, size, and treatment volume. The soil must be permeable enough to allow runoff to filter 
through the media, while having characteristics suitable to promote and sustain a robust vegetative 
cover crop. In addition, much of the nutrient pollutant uptake (nitrogen and phosphorus) is 
accomplished through adsorption and microbial activity within the soil profile. Therefore, the soils 
must balance soil chemistry and physical properties to support biotic communities above and below 
ground. 
 
The planting soil should be a sandy loam, loamy sand, loam (USDA), or a loam/sand mix (should 
contain a minimum 35 to 60% sand, by volume). The clay content for these soils should by less than 
25% by volume. Soils should fall within the SM, or ML classifications of the Unified Soil 
Classification System (USCS). A permeability of at least 1.0 feet per day (0.5"/hr) is required (a 
conservative value of 0.5 feet per day is used for design). The soil should be free of stones, stumps, 
roots, or other woody material over 1" in diameter. Brush or seeds from noxious weeds. Placement of 
the planting soil should be in lifts of 12 to 18", loosely compacted (tamped lightly with a dozer or 
backhoe bucket). The specific characteristics are presented in Table H.2. 
 

Table H.2  Planting Soil Characteristics 

Parameter Value 

PH range 5.2 to 7.00 

Organic matter 1.5 to 4.0% 

Magnesium 35 lbs. per acre, minimum 

Phosphorus (P2O5) 75 lbs. per acre, minimum 

Potassium (K2O) 85 lbs. per acre, minimum 

Soluble salts � 500 ppm 

Clay 10 to 25% 

Silt 30 to 55% 

Sand 35 to 60% 
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Mulch Layer 
 
The mulch layer plays an important role in the performance of the bioretention system. The mulch 
layer helps maintain soil moisture and avoid surface sealing which reduces permeability. Mulch helps 
prevent erosion, and provides a micro-environment suitable for soil biota at the mulch/soil interface. It 
also serves as a pretreatment layer, trapping the finer sediments which remain suspended after the 
primary pretreatment. 
 
The mulch layer should be standard landscape style, single or double, shredded hardwood mulch or 
chips. The mulch layer should be well aged (stockpiled or stored for at least 12 months), uniform in 
color, and free of other materials, such as weed seeds, soil, roots, etc. The mulch should be applied to a 
maximum depth of three inches. Grass clippings should not be used as a mulch material. 
 
Planting Plan Guidance 
 
Plant material selection should be based on the goal of simulating a terrestrial forested community of 
native species. Bioretention simulates an ecosystem consisting of an upland-oriented community 
dominated by trees, but having a distinct community, or sub-canopy, of understory trees, shrubs and 
herbaceous materials. The intent is to establish a diverse, dense plant cover to treat stormwater runoff 
and withstand urban stresses from insect and disease infestations, drought, temperature, wind, and 
exposure. 
 
The proper selection and installation of plant materials is key to a successful system. There are 
essentially three zones within a bioretention facility (Figure H.1). The lowest elevation supports plant 
species adapted to standing and fluctuating water levels. The middle elevation supports a slightly drier 
group of plants, but still tolerates fluctuating water levels. The outer edge is the highest elevation and 
generally supports plants adapted to dryer conditions.  When using Table A.5 to identify species, use 
the following guideline: 

 Lowest Zone:  Zones 2-3 

 Middle Zone: Zones 3-4 

 Outer Zone: Zones 5-6 
 
 
The layout of plant material should be flexible, but should follow the general principals described in 
Table H.3. The objective is to have a system which resembles a random and natural plant layout, while 
maintaining optimal conditions for plant establishment and growth. 
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Figure H.1  Planting Zones for Bioretention Facilities 
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Table H.3  Planting Plan Design Considerations 

Native plant species should be specified over exotic or foreign species. 

Appropriate vegetation should be selected based on the zone of hydric tolerance (see 
Figure H.1). 

Species layout should generally be random and natural. 

A canopy should be established with an understory of shrubs and herbaceous materials.

Woody vegetation should not be specified in the vicinity of inflow locations. 

Trees should be planted primarily along the perimeter of the bioretention area. 

Urban stressors (e.g., wind, sun, exposure, insect and disease infestation, drought) 
should be considered when laying out the planting plan. 

Noxious weeds should not be specified. 

Aesthetics and visual characteristics should be a prime consideration. 

Traffic and safety issues must be considered. 

Existing and proposed utilities must be identified and considered. 

 
 
 
 
 
 
Plant Material Guidance 
 
Plant materials should conform to the American Standard Nursery Stock, published by the American 
Association of Nurserymen, and should be selected from certified, reputable nurseries. Planting 
specifications should be prepared by the designer and should include a sequence of construction, a 
description of the contractor's responsibilities, a planting schedule and installation specifications, 
initial maintenance, and a warranty period and expectations of plant survival. Table H.4 presents some 
typical issues for planting specifications. 
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Table H.4  Planting Specification Issues for Bioretention Areas 

Specification Element Elements 

Sequence of Construction Describe site preparation activities, soil amendments, etc.; 
address erosion and sediment control procedures; specify step-
by-step procedure for plant installation through site clean-up. 

Contractor's Responsibilities Specify the contractors responsibilities, such as watering, care 
of plant material during transport, timeliness of installation, 
repairs due to vandalism, etc. 

Planting Schedule 
and Specifications 

Specify the materials to be installed, the type of materials (e.g., 
B&B, bare root, containerized); time of year of installations, 
sequence of installation of types of plants; fertilization, 
stabilization seeding, if required; watering and general care. 

Maintenance Specify inspection periods; mulching frequency (annual 
mulching is most common); removal and replacement of dead 
and diseased vegetation; treatment of diseased trees; watering 
schedule after initial installation (once per day for 14 days is 
common); repair and replacement of staking and wires. 

Warranty Specify the warranty period, the required survival rate, and 
expected condition of plant species at the end of the warranty 
period. 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

 
Trees and Shrubs 

 
      

American Elm 
(Ulmus americana) 4,5,6 Dec. Tree yes 

Irregular- 
seasonal 

saturation 

High.  Food 
(seeds,browsin

g), cover, 
nesting for 

birds & 
mammals 

Susceptible to 
diesease (short-

lived).  Sun to full 
shade, tolerates 

drought and 
wind/ice damage. 

 
Arrowwood Viburrium 
(Viburrium dentatum) 3,4 Dec. Shrub yes yes 

High.  
Songbirds and 

mammals 

Grows best in sun 
to partial shade 

 

Bald Cypress 
(Taxodium distichum) 3,4 Dec. Tree yes yes 

Little food 
value, but good 

perching site 
for waterfowl 

Forested Coastal 
Plain.  North of 
normal range.  

Tolerates drought. 
 

Bayberry 
(Myrica pensylvanica) 4,5,6 Dec. Shrub yes yes 

High.  Nesting, 
food, cover. 
Berries last 
into winter 

Coastal Plain 
only. Roots fix N2 
Tolerates slightly 

acidic soils. 
 

Black Ash 
(Fraxinus nigra) 

 
3,4,5 Dec. Tree yes 

Irregular-
seasonal 

saturation 

High.  Food 
(seeds, sap), 

cover, nesting 
for birds & 
mammals.  

Fruit persists in 
winter 

 

Rapid growth.  
Requires full sun.  

Susceptible to 
wind/ice damage 

& disease. 
Tolerates drought 

and infrequent 
flooding by salt 

water. 
 

Black Cherry 
(Prunus serotina) 5,6 Dec. Tree yes no High.  Food 

Moist soils or wet 
bottomland areas 

 

Blackgum or Sourgum 
(Nyssa sylvatica) 4,5,6 Dec. Tree yes yes 

High.  
Songbirds, 

egrets, herons, 
raccoons, owls 

Can be difficult to 
transplant.  

Prefers sun to 
partial shade 

 

Black Willow 
(Salix nigra) 3,4,5 Dec. Tree yes yes 

High.  
Browsing and 
cavity nesters. 

Rapid growth, 
stabilizes stream-
banks.  Full sun 

 

Buttonbush 
(Cepahlanthus 
occidentalis) 

2,3,4,5 Dec. Shrub yes yes 

High.  Ducks 
and shorebirds.  
Seeds, nectar 
and nesting. 

 

Full sun to partial 
shade.  Will grow 

in dry areas. 

Common Spice Bush 
(Lindera benzoin) 3,4,5 Dec. Shrub yes yes Very high.  

Songbirds 

Shade and rich 
soils.  Tolerates 

acidic soils.  
Good understory 

species 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

 

Eastern Cottonwood 
(Populus deltoides) 4,5 Dec. Tree yes yes Moderate.  

Cover, food. 

Shallow rooted, 
subject to 

windthrow.  
Invasive roots.  
Rapid growth. 

 

Eastern Hemlock 
(Tsuga canadensis) 5,6 Conif. Tree yes yes 

Moderate.  
Mostly cover 

and some food 

Tolerates all 
sun/shade 
conditions.  

Tolerates acidic 
soil. 

 

Eastern Red Cedar 
(Juniperus virginiana) 4,5,6 Conif. Tree yes no 

High.  Fruit for 
birds.  Some 

cover. 

Full sun to partial 
shade.  Common 

in wetlands, shrub 
bogs and edge of 

stream 
 

Elderberry 
(Sambucus 
canadensis) 

3,4,5,6 Dec. Shrub yes yes 

Extremely 
high.  Food and 

cover, birds 
and mammals. 

 

Full sun to partial 
shade. 

Green Ash, Red Ash 
(Fraxinus 

pennsylvania) 
4,5 Dec. Tree yes yes Moderate.  

Songbirds. 

Rapid growing 
streambank 

stabilizer.  Full 
sun to partial 

shade. 
 

Hackenberry 
(Celtis occidentalis) 5,6 Dec. Tree yes some High.  Food 

and cover 

Full sun to partial 
shade. 

 

Larch, Tamarack 
(Larix latricina) 3,4 Conif. Tree no yes Low.  Nest tree 

and seeds. 

Rapid initial 
growth.  Full sun, 
acidic boggy soil. 

 

Pin Oak 
(Quercus palustris) 3,4,5,6 Dec. Tree yes yes High. Tolerates 

acidic soil 

Gypsy moth 
target.  Prefers 
well drained, 
sandy soils. 

 

Red Choke Berry 
(Pyrus arbutifolia) 3,4,5 Dec. Shrub no yes Moderate.  

Songbirds. 

Bank stabilizer.  
Partial sun. 

 

Red Maple 
(Acer rubrum) 3,4,5,6 Dec. Tree yes yes 

High seeds and 
browse.  

Tolerates acidic 
soil. 

 

Rapid growth. 

River Birch 
(Betula nigra) 3,4,5 Dec. Tree yes yes Low. Good for 

cavity nesters. 

Bank erosion 
control.  Full sun. 

 
Shadowbush, 
Serviceberry 
(Amelanchier 

4,5,6 Dec. Shrub yes yes 
High.  Nesting, 

cover, food.  
Birds and 

Prefers partial 
shade.  Common 

in forested 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

canadensis) mammals. wetlands and 
upland woods. 

 

Silky Dogwood 
(Cornus amomium) 3,4,5 Dec. Shrub yes yes 

High.  
Songbirds, 
mammals. 

Shade and 
drought tolerant.  

Good bank 
stabilizer. 

 

Slippery Elm 
(Ulnus rubra) 

 
3,4,5 Dec. Tree rare yes 

High.  Food 
(seeds, buds) 
for birds & 
mammals 
(browse). 
Nesting 

 

Rapid growth, no 
salinity tolerance.  
Tolerant to shade 

and drought. 
 

Smooth Alder 
(Alnus serrulata) 3,4,5 Dec. Tree no yes High.  Food, 

cover. 

Rapid growth.  
Stabilizes 

streambanks. 
 

Speckled Alder 
(Alnus rugosa) 

 
3,4 Dec. Shrub yes yes 

High.  Cover, 
browse for 

deer, seeds for 
bird. 

 

 

Swamp White Oak 
(Quercus bicolor) 3,4,5 Dec. Tree yes yes High.  Mast 

Full sun to partial 
shade.  Good 

bottomland tree. 
 

Swamp Rose 
(Rosa Palustrus) 

 
3,4 Dec. Shrub  

Irregular, 
seasonal, or 

regularly 
saturated 

High.  Food 
(hips) for birds 

including 
turkey, ruffed 

grouse and 
mammals.  Fox 

cover. 
 

Prefers full sun. 
Easy to establish. 

Low salt 
tolerance. 

Sweetgum 
(Liquidambar 
styraciflua) 

 

4,5,6 Dec. Tree yes yes Moderate.  
Songbirds 

Tolerates acid or 
clay soils.  Sun to 

partial shade. 
 

Sycamore 
(Platanus occidentalis) 4,5,6, Dec. Tree yes yes 

Low.  Food, 
cavities for 

nesting. 

Rapid growth.  
Common in 

floodplains and 
alluvial 

woodlands. 
 

Tulip Tree 
(Liriodendron 

tulipifera) 
5,6 Dec. Tree yes no 

Moderate.  
Seeds and nest 

sites 

Full sun to partial 
shade.  Well 
drained soils.  
Rapid growth. 

 
Tupelo 

(Nyssa sylvatica vari 
biflora) 

 
 

3,4,5 Dec. Tree yes yes High.  Seeds 
and nest sites Ornamental 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

White Ash 
(Fraxinus americana) 5,6 Dec. Tree yes no High.  Food 

All sunlight 
conditions.  Well 

drained soils. 
 

Winterberry 
(Ilex verticillata) 3,4,5 Dec. Shrub yes yes 

High.  Cover and 
fruit for  birds.  Holds  
berries into  winter. 

Full sun to partial 
shade.  Seasonally 

flooded areas. 
 

Witch Hazel 
(Hamamelis 
virginiana) 

 

4,5 Dec. Shrub yes no 

Low.  Food for 
squirrels, deer, 

and ruffed 
grouse. 

Prefers shade.  
Ornamental. 

Herbaceous Plants 
       

Arrow arum 
(Peltandra virginica) 2,3 Emergent yes up to 1 ft. 

High.  Berries 
are eaten by 
wood ducks. 

 

Full sun to partial 
shade. 

Arrowhead, Duck 
Potato 

(Saggitaria latifolia) 
2,3 Emergent yes up to 1 ft. 

Moderate.  
Tubers and 

seeds eaten by 
ducks. 

 

Aggressive 
colonizer. 

Big Bluestem 
(Andropogon gerardi) 4,5 Perimeter yes 

Irregular or 
seasonal 

inundation. 

High.  Seeds 
for songbirds. 
Food for deer 

Requires full sun. 

 
Birdfoot deervetch 

(Lotus Corniculatus) 
4,5,6 Perimeter yes Infrequent 

inundation 
High.  Food for 

birds. 
Full  sun.  

Nitrogen fixer. 

Blue Flag Iris 
(Iris versicolor) 

 
2,3 Emergent yes 

Regular or 
permanently, 

up to ½ ft 
or saturated 

Moderate.  
Food muskrat 
and wildfowl.  

Cover, 
marshbirds 

 

Slow growth. Full 
sun to partial 

shade. Tolerates 
clay.  Fresh to 

moderately 
brackish water. 

 

Blue Joint 
(Calamagrotis 

canadensis) 
2,3,4 Emergent yes 

Regular or 
permanent 

inundation up 
to 0.5 ft. 

Moderate.  
Food for game 

birds and 
moose. 

Tolerates partial 
shade 

Broomsedge 
(Andropogon 
virginicus) 

2,3 Perimeter yes up to 3 in. 

High.  
Songbirds and 

browsers.  
Winter food 
and cover. 

Tolerant of 
fluctuation water 
levels & partial 

shade. 
 

Bushy Beardgrass 
(Andropogon 
glomeratus) 

 

2,3 Emergent yes up to 1 ft.  Requires full sun. 

Cardinal flower 
(Lobelia cardinalis) 4,5,6 Perimeter yes 

Some.  
Tolerates 

saturation up 
to 100% of 

season. 

High.  Nectar 
for 

hummingbird, 
oriole, 

butterflies. 

Tolerates partial 
shade 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

Cattail 
(Typha sp.) 2,3 Emergent yes up to 1 ft. Low.  Except 

as cover 

Aggressive.  May 
eliminate other 

species. 
Volunteer.  High 

pollutant 
treatment 

 

Coontail 
(Ceratophyllum 

demersum) 
1 Submergent no yes 

Low food 
value.  Good 
habitat and 

shelter for fish 
and 

invertebrates. 
 

Free floating SAV.  
Shade tolerant. 
Rapid growth. 

Common Three-
Square 

(Scirpus pungens) 
 

2 Emergent yes up to 6 in. 

High.  Seeds, 
cover.  

Waterfowl and 
fish. 

High metal 
removal. 

Duckweed 
(Lemma sp.) 1,2 Submergent/ 

Emergent yes yes 

High.  Food for 
waterfowl and 

fish. 
 

High metal 
removal. 

Fowl mannagrass 
(Glyceria striata) 4,5 Perimeter yes 

Irregular or 
seasonal 

inundation 

High.  Food for 
waterfowl, 

muskrat, and 
deer. 

Partial to full 
shade. 

Hardstem Bulrush 
(Scirpus acutus) 

 
2 Emergent yes up to 3 ft. 

High.  Cover, 
food (achenes, 

rhizomes) 
ducks, geese, 
muskrat, fish.  
Nesting for 
bluegill and 

bass. 

Quick to 
establish, fresh to 
brackish.  Good 

for sediment 
stabilization and 
erosion control. 

 

Giant Burreed 
(Sparganium 
eurycarpum) 

 

2,3 Emergent rare 

Regular to 
permanently 
inundated. 
up to 1 ft. 

High.  Food 
(seeds, plant) 

waterfowl, 
beaver & other 

mammals.  
Cover for 

marshbirds, 
waterfowl. 

 

Rapid spreading . 
Tolerates partial 
sun.  Good for 

shoreline 
stabilization.. 

Salinity <0.5 ppt 

Lizard’s Tail 
(Saururus cernuus) 

 
2 Emergent yes up to 1 ft. 

Low, except 
wood ducks. 

 

Rapid growth.  
Shade tolerant 

Long-leaved Pond 
Weed 

(Potamogeton 
nodosus) 

 

1,2 
Rooted 

submerged 
aquatic 

yes 
up to 1-6 ft. 

depending on 
turbidity 

High.  Food 
(seeds, roots) 

waterfowl, 
aquatic fur-

bearers, deer, 
moose.  

Habitat for fish 
 

Rapid spread.  
Salinity <0.5 ppt. 
Flowers float on 
surface, Aug.-

Sept. 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

Marsh Hibiscus 
(Hibiscus moscheutos) 2,3 Emergent yes up to 3 in. Low.  Nectar. 

Full sun.  Can 
tolerate periodic 

dryness. 

Pickerelweed 
(Pontederia cordata) 2,3 Emergent yes up to 1 ft. 

Moderate.  
Ducks.  Nectar 
for butterflies. 

 

Full sun to partial 
shade. 

Pond Weed, Sago 
(Potamogeton 

pectinatus 
 

1 Submergent yes yes 

Extremely 
high.  

Waterfowl, 
marsh and 
shorebirds. 

Removes heavy 
metals. 

Redtop 
(Agrostis alba) 3,4,5 Perimeter yes Up to 25% of 

season 

Moderate.  
Rabbits and 
some birds. 

Quickly 
established but 

not highly 
competitive. 

Rice Cutgrass 
(Leersia oryzoides) 2,3 Emergent yes up to 3 in. High.  Food 

and cover. 

Full sun although 
tolerant of shade.  

Shoreline 
stabilization. 

 

Sedges 
(Carex spp.) 2,3 Emergent yes up to 3 in. 

High 
waterfowl, 
songbirds. 

Many wetland 
and upland 

species. 
 

Tufted Hairgrass 
(Deschampsia 

caespitosa) 
3,4,5 Perimeter yes 

Regular to 
irregular 

inundation. 
High. Full sun.  May 

become invasive. 

Soft-stem Bulrush 
(Scirpus validus) 2,3 Emergent yes up to 1 ft. 

Moderate.  
Good cover 
and food. 

Full sun.  
Aggressive 

colonizer.  High 
pollutant removal. 

 

Smartweed 
(Polygonum spp.) 2,3,4 Emergent yes up to 1 ft. 

High.  
Waterfowl, 
songbirds.  
Seeds and 

cover. 

Fast colonizer.  
Avoid weedy 

aliens such as P. 
perfoliatum. 

 
Soft Rush 

(Juncus effusus) 
 

2,3,4 Emergent yes up to 3 in. Moderate. Tolerates wet or 
dry conditions. 

Spatterdock 
(Nuphar luteum) 2 Emergent yes up to 3 ft. 

Moderate for 
food but high 

for cover. 

Fast colonizer.  
Tolerant of 

fluctuating water 
levels. 

 

Switchgrass 
(Panicum virgatum) 2,3,4,5,6 Perimeter yes up to 3 in. 

High.  Seeds, 
cover for 

waterfowl, 
songbirds. 

 

Tolerates wet/dry 
conditions. 
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Table H.5  Native Plant Guide for Stormwater Management Areas (NY) 

Plant Name Zone Form Available Inundation 
Tolerance 

Wildlife 
Value Notes 

Sweet Flag 
(Acorus calamus) 2,3 Herbaceous yes up to 3 in. Low. 

Tolerant of dry 
periods.  Not a 
rapid colonizer.  
Tolerates acidic 

conditions. 
 

Waterweed 
(Elodea canadensis) 1 Submergent yes yes Low. 

Good water 
oxygenator. High 
nutrient, copper, 
manganese and 

chromium 
removal. 

 

Wild Celery 
(Valisneria americana) 1 Submergent yes yes 

High.  Food for 
waterfowl.  

Habitat for fish 
and 

invertebrates. 

Tolerant of 
murkey water and 

high nutrient 
loads. 

 
Wild Rice 

(Zizania aquatica) 
 

2 Emergent yes up to 1 ft. High.  Food for 
birds. Prefers full sun 

Wool Grass 
(Scirpus cyperinus) 2,3 Emergent yes 

Irregularly to 
seasonally 
indundated 

Moderate.  
Cover, Food. 

Requires full sun.  
Can tolerate 
acidic soils, 

drought.  
Colonizes 

disturbed areas, 
moderate growth. 

 




